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the increasing availability and usefulness of 
computers in the classroom has made computer literacy not a luxury 
but a necessity for most schools. Recent studies have shown that 
teachers have not been adequately trained to use such educational 
technology. However, several training models can be used by colleges 
of education to meet this need. A course in computer literacy, such 
as " Introduction to Computers" can be added to the curriculum. Many 
colleges of education have restructured an audiovisual training 
course or added an educational technology course. Another method is 
to integrate the educational uses of technology throughout the 
courses in the curriculum. A state inservice or certification 
requirement may be the impetus for needs-based courses in minimum 
technology competencies. An integrated followup approach could begin 
in preservice training and continue through a university-collaborated 
inservice program. In planning to use these models, three factors 
must be considered; the future needs of the users; the applications 
of computers to educational settings; and the impact of technology on 
school settings. (FG) 
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During the past decade, technology has offered to the education 
establishment an opportunity to create a renaissance, or rebirth, of 
learning experiences through new types of delivery mechanisms that can act 
as aides In Increasing both efficiency and accountability In Instruction. 
Many schools, from the elementary through the collegiate level, have been 
quick to take advantage of these new systems, focusing particularly on 
communication and Information retrieval networks. 

The gains mr.de In speed, lowered costs and decreasing size have 
acted as magne** <n attracting educators to broader applications of 
technology. I . ^ctly by teachers as an adjunct to Instruction, as 
a tool In labor - work, In drill and practice sequences, or In Indivi- 
dualization of Instruction, technology, and In particular microcomputer 
technology, Is fast becoming not a luxury but a necessity to most schools. 
Consider that, In Chamber's and Bork's 1980 study of computer usage In 
elementary and secondary schools, out of 607 public school districts 
returning survey forms: 

1. 90S used computers for either Instructional or administrative 
purposes. By 1985 this number was expected to rise to 95%. 

2. 74X of the districts Included the use of computers among their 
Instructional strategies. It was anticipated that this would 
Increase to 87* by 1985. 

3. 54* currently used computer assisted learning (CAL) In one 
form or another. 

4. Most computer assisted learning was heavily concentrated at the 
secondary level. Mathematics, Natural Sciences, Business and 

i 

Language Arts show the largest usage. 
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5. Computer assisted learning was expected to expand to other high 
school fields, Including the Social Sciences, while extensive use 
at the elementary level was also foreseen. 

6. Afte** funding, the only factor Impeding wider usage of the 
computer as a learning tool 1s the lack of knowledge about 
computer technology and Its applications by administrators and 
faculty. 

Financial limitations should not be overly exaggerated as a detriment 
in the spread of technology as costs are decreasing rapidly. For example, 
the $3,000 micro-computer system of today 1s comparable to the $200,000 
computer system of thirty years ago (Moursund, 1980). Concern over 
costs, especially 1n an era of economic uncertainty, will continue to 
Inhibit many segments of our schools from Incorporating technology 1n 
their currlculums. Eventually, however, the sheer necessity to train 
students 1n the use of micro- technology for occupational, as well as 
academic purposes, will force those few schools not now using this kind 
of equipment to expand their currlculums in these areas. 

While advancement In hardware has brought down the cost of machinery, 
there Is Increasing concern over the lack of training, either at the pre- 
servlce or inservlre levels, for teachers who might Incorporate tech- 
nology In their classrooms. Most teachers In content areas outside 
science and mathematics have little background 1n computer literacy, 
technology usage or the interfacing of technological and, 1n particular, 
conputer Instruction with regular classroom activities. This has led 
to avoiding the use of technology or at best, misusing 1t. As 
Kelman (1982) pointedly states "...most teachers are fearful, suspicious, 
and rightfully skeptical about the use of computers in schools." With- 
out adequate training and understanding there is little likelihood of 
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most teachers augmenting Instruction with technology no matter how 
attractive Its usage may *eem. It 1s 1n this Important area of training 
and technological literacy that units 1n colleges and universities 
charged with pre and 1nserv1ce teacher training need to display leader- 
ship roles. Unfortunately, this has not taken place at the same pace 
as the placement of hardware within schools and classrooms. 

Colleges cf Education ha»3 remained woefully behind other academic 
units 1n preparing their graduates 1n technological and computer training. 
For example, 1n 1976 only 6.8% of a sample of 175 Colleges of Education 
offered a comprehensive program of computer education as part of their 
teacher training curriculum (Baker, 1976). In a more recent survey, 
94.4% of student teachers (out of a sample of 227) felt unqualified to 
deal with computer literacy topics 1n their classroom ( Stevens, 1980 ) . 
Seventy- three percent of the grpup also felt that "teacher preparation 
programs should Include Instructional applications of computer as part 
of the preservlce curriculum" (Stevens, 1980). 

The situation for the teacher already 1n the classroom 1s equally 
disheartening. As school districts rush to buy computers few offer 
teachers the necessary 1nserv1ce training to make the technology viable 
1n classrooms. Most rely on a core of math, science, and computer 
science teachers to maintain existing technological systems and gain 
Information about new ones. With Increased usage of micro-computers, 
v1deo-d1sc systems, and Interactive cable television systems, tech- 
nological training and curriculum for both preservlce and 1nserv1ce 
education programs 1n technology must be developed and Increased. 
Training Models 

Several types of training models have been suggested for teacher 
educators. They range from Aiken and Braun's (1980) proposal that a 
O - 3 - er 
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series of courses and programs on computers be developed and provided for 
students training to become teachers, to ethers such as one Henderson 
(1978) relates that would require all pre-serv1ce, 1nserv1ce teachers and 
administrators to complete a minimum of two courses 1n computer science 
as a requirement for teacher certification. Additional courses on the 
use of computer materials for elementary and secondary pre-serv1ce teachers 
and courses on computer operations 1n schools for administrators would 
complete this proposed training sequence. 

Some foreign educators such as Hallworth and Brebmen, Canadians, 
(I960), would have the central, or federal, government provide support 
for research and demonstration projects 1n technology. They aUo favor 
a requirement that would make all new teachers knowledgeable 1n the use 
of computers 1n education and have all teachers, new and continuing, 
take course work 1n computer literacy. 

In Western Europe both France and West Germany have used the training 
of a cadre of teachers to train other teachers (the Triple T model) to 
Increase technological literacy. Every year since 1976 a hundred 
voluntary teachers of all disciplines have been trained by the French 
Ministry of Education 1n computer literacy and Its applications. The 
central gevernment has also purchased over 1,200 micro-computers and will 
begin to place them 1n secondary schools this next year for 1nserv1ce 
purposes to augment and complete this training (Hebenstrelt, 1982). The 
situation 1n West Germany 1s analogous to France. Large governmental 
purchases of micro- technology have provided the Impetus for technological 
educational opportunities for teachers. In West Germany the National 
Office for Data Processing acts as the delivery mechanism for training 
(Ke1l, 1982). 
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Given present economic parameters, a massive movement by the federal 
government to provide teachers, at either pre or 1nserv1ce levels with 
training 1n the use of technology 1s not foreseeable. In fact, any type 
of governmental assistance 1n this area will probably not be forthcoming. 
Instead, the burden of both training costs and services will, by necessity, 
be taken up by Individual state and university programs. Within these con- 
strictions there are a variety of technological training models that might 
be considered as Colleges of Education respond to the needs in this area. 

(1) The General Education Course Work Model 

This model might be labeled the "let's add another course to graduation 
requirements" model. Usually taught by faculty in math or computer science, 
the classes in this model, sometimes called Computer Literacy of Intro- 
duction to Computers, are lecture discussion type and may have little in 
the way of direct hardware usage in them. While they may Include some 
discussion on technological applications they usually do not relate how 
a peispective teacher might apply technology in their classroom. This 
model 1s a "quick-fix" effort and will not, in the long term, aide in 
making educators technologically literate. 

(2) The Educational Technology Course Work Model 

Many Colleges of Education, in an effort to meet computer and tech- 
nological training requests from public school systems have either added 
a course in Educational Technology or have restructured their old audio- 
visual training courses to Include a component on computers. While this 
model does provide students with some Ideas on how to use technology and 
often includes hands-on work with computers and video-disk systems, many 
of Its components are not reinforced in other classes taken by education 
students. In other words, the uses of technology a»*c often limited to this 
one class. Students often view this type of training 1n a compartmentalized 
manner with no t1e-1n to other parts of the curriculum. 



(3) The Integration/Application Model 

In this model, the educational uses of technology and Its impacts are 
spread out throughout the entire teacher education program. Instead of 
concentrating training and application 1n one semester, or quarter, this 
responsibility 1s shared amongst the entire curriculum structure. Mankato 
State University 1n Minnesota uses this model quite successfully. Computer 
applications are used 1n courses such as: Imporvement of Instruction, 
Secondary Curriculum, and Seminar 1n Early Childhood (Hunter, 1978). 

(4) Inserv1ce/Certif1cation Model 

As political pressures cause states to require teachers to display 
technological competency this model will become popular. Often called 
the teach me about 1t 1n two days ".nodel , this type of training historically has 
suffered from a lack of teacher Involvement and Input. Should it be 
used 1n the same manner with technology as 1s has been with other subject 
areas, teachers will not display an overly zealous acceptance of this 
kind of Innovation. 

(5) Technology Fol low-Up Model 

This model uses the same approach as the Integration/application 
motif f 1n that 1t seeks to Integrate technological literacy and appli- 
cations throughout the curriculum. It begins In pre-serv1ce teacher 
education courses, continues throughout the student- teaching experience 
and continues, again, on an Inservice basis throughout the teacher's career. A 
partnership between university and public school districts 1n continuing 
education 1s part of this model. Using both collegiate and district computer 
personnel to train personnel and write curriculum for technology, this 
program provides for a continuous upgrading of technological applications 
at all educational levels. 
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Issues for Technological literacy; 

While each university might use one or a combination of these models, 
all will have to concern themselves with three basic Issues: 

1. What do people 1n schools need to know about computers? 

2. How does one apply computer technology in educational settings? 

3. What will be the Impact of technology on school settings? 
What dc people In schools need to know about computers? 

In recent years the term computer literacy has been bandied about so 
much that 1s has, 1n a sense, become so misinterpreted as to lose the 
elements necessary to make 1t meaningful. Being technologically literate 
1s dependent on the population being served, the needs of that population 
via the equipment they will be using or working with, and the long term 
goals of the institution providing the literacy training. Technological 
training must also be future oriented. That 1s, it needs to Include 
within 1t the Idea that society and technology can and will change. Adap- 
tability needs to be stressed throughout. There are specific components 
that also need to be stressed. These are: 

a. Terminology - Nothing turns teachers off more than jargonnesse. 
Explanations of terms such as RAM, ROM, and DOS need to be 
presented succinctly and with direct application to the system 
being used. 

b. Mechanical Operation - How does one turn the computer on? What 
are the hardware components? What happens If the computer breaks 
down? Who repairs the machinery? All these may seem trivial, 
but they form part of what might be termed the "fear factor" 1n 
Introducing computers to those who don't have a technical back- 
ground. 

c. Software - After becoming familiar with the hardware, most users 



are eager to try a program. They are also very Interested in 
selecting materials for use 1n their classrooms. For these reasons 
a wide variety of commercially made software should be available 
to the neophyte computer user. Later on an evaluation scheme for 
choosing software, based on current and future curriculum needs, 
should be formulated, 
d. Programming - Para^el to an explanation of computer terminology, 
lessons 1n computer programming should be presented. Most teachers 
realize that like other Instructional tools, the computer can best 
be used 1f 1t 1s adapted to their specific classroom needs. They 
will want to know how to prepare lessons for their students and 
how to use a program language for the system they're using. 
How does one apply computer technology 1n educational settings? 

The use of a computer as part of a series of instructional Interactions 
Implies that one has recognized a certain segment of the curriculum amen- 
able to computerization. In other words there 1s a direct purpose for using 
the technology. Too often school officials, and the public at large, have 

N 

viewed the Introduction of Innovation as a panacea for all problems at hand. 
Unless there Is an Integrative pattern for the use of computer technology 
1n an educational setting, 1t will either fall or else, at best, be viewed 
as something that 1s an extra frill to be used when "there 1s time available. 

Applying a computer system to the curriculum also Indicates a knowledge 
of the subject at hand. The patterns of the subject need to be considered 
as well as the way 1n which the students and system will be evaluated upon 
completion of their tasks. Are there off-line materials that reinforce 
knowledge gslned at the machines? Is the management of the curriculum 
clearly defined? Do the remedial and extended branches of the program 
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provide learning experiences for all the children 1n the classroom? Complete 
answers need to be provided to these questions before one can apply a computer 
to a classroom setting. 

What will be the Impact of technology on school settings? 

Merely providing classes on programming and using a computer video-disc 
system 1n classroom setting is not enough for today's student. These youngsters 
need to understand how these machines effect their lives both now, and 1n the 
future. 

Who will control the Information the technology provides? How will 1t 
be used? Should there be limits on Its use? How much of this knowledge should 
remain private or shared with the society? All these issues must be dealt with 
else these systems will overwhelm those we are training to use them. There 1s 
a strong need to provide students with an arena where they can begin to discuss 
and decide these Issues. 

We also need to teach futurism when talking about technology. Changes 
1n work and study patterns have to be looked at. T1e-1ns with television, 
lasers and other technology need to be provided. With these Issues the notion 
of a whole new set of careers could also be Introduced. 
Some Concluding Thoughts 

Technological advancements offer to Colleges of Education new opportunities 
to take on leadership roles 1n training, literacy development and curriculum 
planning for the twenty-first century classroom. The manner 1n which they 
respond to this challenge will help set the tone of the micro-technological 
revolution. If positive, and applied, technological literacy training can 
be a strong force in reshaping and redirecting learning paradigms. However, 
as Kelman (1982) states: "Teachers need to learn how computers can help chem, 
without displacing them or making their lives more difficult. Such training 
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must be widespread and it must provide the depth needed for teachers to 
implement what they learn." While directing his remarks to micro-computer 
training, this same statement can be applied to all forms of technological 
education. The hardware for classroom use is available, the time to train 
educators to use it properly is rapidly diminishing. 

Note : 

This section is adapted from a forthcoming article by the author entitled 
"Education and Technology - Some Unresolved Issues" that will appear 1n 
Educational Technology . 
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